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Abstract 
The identification and management of inmates with neurodevelopmental disorders (ND) has been 
insufficiently addressed in the literature. We estimated the proportion of cases with Attention 
deficit/hyperactivity disorder (ADHD), Autism spectrum disorder (ASD) and Intellectual disability 
(ID) in prison, their comorbidity, and associations with disruptive behaviours and with psychiatric 
symptoms. Further, we examined the role of coexisting ND on psychiatric symptoms and attitudes 
toward violence. All 390 male inmates underwent an assessment that included the Diagnostic 
Interview for ADHD in Adults 2.0, the Autism Quotient, the Learning Disability Screening 
Questionnaire, the Brief Symptom Inventory (BSI), and measures of disruptive behaviours and 
attitudes towards violence. The percentage of cases with ADHD, ASD and ID were 25%, 9% and 9%. 
Inmates with ADHD and those with ID had significantly higher levels of disruptive behaviours. The 
combined ADHD/ASD group had significantly higher scores on global severity symptoms than either 
ADHD or ASD only. Meanwhile, the combined ADHD/ID group had significantly higher scores of 
behavioural disturbance than the ADHD-only group. Our findings show the extent of ND in prison, 
their inter-relations and associations with further mental health problems. Vulnerabilities conferred 
by ND within the criminal justice system should be addressed via interventions and preventative 
strategies.  
Keywords: Neurodevelopmental disorders; ADHD; Autism; Intellectual disability; prison  
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1. Introduction 
Mental health disorders are overrepresented among incarcerated populations. Historically, mental 
health in prison has been neglected, with limited access to early intervention planning and services 
for those suffering from psychopathology. International guidelines indicate that treatment 
standards for prisoners should parallel those available for the population at large (United Nations, 
1955). Although some progress has been achieved, and treatment pathways are in place for prison 
inmates with severe mental illness, such as psychosis (Jarrett et al., 2012; Shaw, 2009), personality 
disorders (Joseph and Benefield, 2012) and substance dependence (Department of Health, 2006), 
the identification and management efforts for inmates with neurodevelopmental disorders (ND) 
has received considerably less attention.  
 
As classified in the most recent version of the DSM (American Psychiatric Association, 2013), ND 
include Attention Deficit/Hyperactivity Disorder (ADHD), Autism Spectrum Disorders (ASD), and 
Intellectual Disability (ID). ND are characterised by their early childhood onset, a certain degree of 
symptom overlap and that they frequently coexist. ADHD is a psychiatric disorder with childhood 
onset (<12), defined by symptoms of hyperactivity/impulsivity and inattentiveness, and it is highly 
heritable relative to other forms of psychiatric morbidity (American Psychiatric Association, 2013; 
Thapar et al., 2005). ADHD is the most prevalent amongst the ND, and is generally one of the most 
prevalent psychiatric disorders in children and adolescents, ranging from 5.9% to 7.1% in the United 
States(Willcutt, 2012), and 7.2% worldwide(Thomas et al., 2015). Amongst adults, clinically 
significant symptoms persist in 65% of cases (Kessler et al., 2006), and may affect as much as 2.8-
5.3% of adults worldwide (Polanczyk et al., 2007; Simon et al., 2009). 
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ASD are defined by qualitative impairments in social communication and interactions (Charman, 
2002), with a restricted range of interests and intentions, and stereotyped and repetitive patterns 
of behaviours (Camarata, 2014). The prevalence of ASD in the general population is estimated at 
about 1-1.5% (American Psychiatric Association, 2013), with a strong evidence of familial 
transmission (Constantino et al., 2013; Krumm et al., 2013; Sasson et al., 2013). ASD is often 
associated with lower IQ scores (Charman et al., 2011). Intellectual disability (ID) is a specific 
disorder that may be attributed to several causes, including Down’s Syndrome, Fetal Alcohol 
Syndrome, malnutrition, and extreme social deprivation(American Psychiatric Association, 2013), 
amongst others. Evidence from Genome-wide association studies indicates a strong hereditary link 
to intelligence (Davies et al., 2011). Although specifying an age of onset may be challenging, current 
diagnostic criteria require the signs are present before 18 years. Recent diagnostic criteria for ID no 
longer require IQ to be below 70 and bestow more weight to the presence of function impairments. 
Its prevalence rate worldwide is estimated at 1% (Maulik et al., 2011).  
 
Having clinically significant symptoms of ND represents an important disadvantage in a challenging 
environment such as the prison system (Hirvikoski and Blomqvist, 2015). Prison inmates with ND 
have an increased risk for feeling social disadvantage and exclusion (McCarthy et al., 2016). There is 
considerable evidence supporting an over-representation of youths and adults with ADHD in 
correctional services. Meta-analytic prevalence estimates indicate that 25% of adults in prison were 
classified as ADHD (Young et al., 2015a). ADHD is also a significant factor in prisoners’ health as 
inmates with ADHD are at risk of increased psychiatric comorbidity (Young et al., 2015b) and poorer 
psychosocial adjustment to the prison environment (Young et al., 2011). For instance, inmates with 
ADHD in the criminal justice system (CJS) are found to have increased likelihood of engaging in 
critical incidents and events of behavioural disturbance (Gonzalez et al., 2016) and substance 
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misuse and high-risk behaviours within site (Gonzalez et al., 2015), whereby their prison tariff is 
likely to be extended.  
 
Meanwhile, it is suspected that unrecognised cases of ASD in custody may be disproportionately 
high (McAdam, 2012), with prevalence rates across studies in Europe and in America ranging from 
5% (Cheely et al., 2012) to 24% (Barendregt et al., 2015). A recent systematic review highlighted 
methodological inconsistencies across studies of ASD in prison, hence estimates may be unreliable 
(King and Murphy, 2014). Amongst these, these authors specifically allude to variability in methods 
for identifying ND diagnoses, the use of non-random samples, lack of consistency in the screening 
measures employed, and even in the terminologies used to describe autism spectrum conditions, 
with some studies using “ASD”, “Asperger” or “Pervasive developmental disorder”. Moreover, 
studies conducted amongst forensic psychiatry samples often yielded higher estimates, as these 
would have had considerably more mental health needs and comorbidity (King and Murphy, 2014). 
 
In young offenders in custodial settings, Chitsabesan et al. (2006) estimated prevalence for ID at 
about 20%, whereas in a general sample of adult prisoners based on meta-analysis this was 
reported at 7% (Mottram, 2007). Most recent estimates suggest a prevalence of ID between 7-10% 
(Hellenbach et al., 2016), but methodological challenges make the calculation of ID prevalence 
difficult, with high rates of false positives and no measures of adaptive behaviours across studies 
(Fazel et al., 2008). The association between ID with offending is debated, whilst low IQ has been 
consistently associated with delinquency and violent crime (Lynam et al., 1993).  
 
Several reasons may help explain an increase in the proportion of adults meeting criteria for a 
neurodevelopmental disorder amongst those incarcerated. Although different ND may share 
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pathways through which they increase risk for incarceration, distinct mechanisms have been 
proposed for each may be at play. For instance, lack of behavioural and emotional regulation 
(Gonzalez et al., 2016), increased impulsivity and risk taking behaviours may explain imprisonment 
and offending outcomes in ADHD. Meanwhile for ASD, lack of awareness of others’ as normally 
described in Theory of Mind paradigms (Baron-Cohen, 2010), leading to lacking empathy in 
responses, poor social skills and vulnerabilities and risk for exploitation. Similarly for those with ID, 
vulnerabilities associated with lack of awareness of dangers and risk for grooming by others, 
together with lacking known protective effects that intelligence confers (Gonzalez et al., 2013) are 
potential mechanisms for ID. 
 
Despite some advancement for individuals with ND in prisons, very few services for proper 
assessment and management are currently in place (Lewis et al., 2015). There is a pressing need for 
research on diagnosis, screening and co-occurrence of these disorders in a well-sampled prison 
population. Moreover, identifying important correlates with psychiatric comorbidity is a priority. 
Understanding links between ND and behavioural disturbance and attitudes toward violence is 
required, as their interactions with the CJS may occur through different pathways. For example, 
individuals with ASD may end up incarcerated through being victims of crime, or via communication 
difficulties, whereas individuals with ADHD may be incarcerated due to poor behavioural control. 
 
In the present study we address the following questions: What is the proportion of cases with 
ADHD, ID, ASD and general ND in a well-characterised UK prison sample? What are the rates of co-
occurrence between the different ND in the sample? What are the associations with disruptive 
behaviours in prison, attitudes toward violence and psychiatric symptoms? The additive effects of 
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combining coexisting individual ND on psychiatric symptoms and attitudes toward violence were 
further examined. 
 
2. Method 
2.1 Participants 
This study recruited 392 male inmates using opportunity sampling – i.e. interviewing those who 
were simply available at the time when the study was carried out and fit the inclusion criteria. All 
participants were either serving a sentence or on remand at a correctional institution in Scotland, 
United Kingdom. Exclusion criteria included severe level of learning difficulty, a lack of fluency in 
the English language, and inmates being too mentally unwell to participate (as judged by the prison 
officers). Of the 392 recruited, two participants were excluded from this secondary analysis due to 
essential data missing in the Diagnostic Interview for ADHD in Adults 2.0 (DIVA 2.0). The final 
sample therefore consisted of 390 male inmates whom ranged in age from 18 to 50 years old 
( ̅=30.30, s.d.=8.35). £20 was placed in the Common Good Fund in recognition of participation of 
each inmate.  
 
2.2 Measures 
2.2.1 The Autism Quotient (AQ) (Baron-Cohen et al., 2001) 
The AQ is a widely used self-reported screening instrument of ASD. This measure has been 
validated (Baron-Cohen et al., 2001) and was designed to be brief and easy to administer. 
Individuals are presented with 50 questions addressing key symptoms of ASD, including social 
communication difficulties ("I am often the last to understand the point of a joke"), social 
interaction difficulties ("I find it hard to make new friends"), repetitive obsessional interests ("I 
prefer to do things the same way over and over again"), sensory sensitivity ("I often notice small 
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sounds when others do not"), and social imagination difficulties ("I find it difficult to work out 
people's intentions"). Participants are asked to rate how much they personally agree with these 
statements using a 4-point Likert scale; 'Definitely Agree', 'Agree', 'Disagree' and 'Definitely 
Disagree'. The psychometric properties of the AQ have been reported between 0.74 – 0.84 
(Broadbent et al., 2013; Hoekstra et al., 2008; Stevenson and Hart, 2017) in terms of reliability, and 
it has reported concurrent and construct validity across studies (Hoekstra et al., 2008; Lau et al., 
2013; Stevenson and Hart, 2017). 
 
For scoring purposes, answers can be dichotomised by combining those who represent agreement 
and disagreement options. One point is awarded for each response that is indicative of behaviours 
within the autistic spectrum. Total scores range from 0 to a maximum score of 50; with higher 
scores reflecting the presence of a greater number of autistic symptoms.  
 
The screening cut-off value of 26 (Hoekstra et al., 2008) was applied for this research and inmates 
who scored past this cut-off were classified as likely having a general ASD. The cut-off value of 26 
was selected to maximise power. In the present study, the proportion of those screening positive 
for the stricter autism cut-off value of 32 is 2.1%. 
 
2.2.2 Diagnostic Interview for ADHD in Adults – 2.0 (DIVA 2.0)(Kooij, 2010) 
All participants were interviewed using the DIVA 2.0 (Kooij, 2010). The DIVA 2.0 is a validated 
structured interview for ADHD in adulthood that allows assessing symptoms retrospectively as well 
as currently. The DIVA 2.0 is divided into categories of inattention (I/A), hyperactivity/impulsivity 
(H/I) and a section for impairment. For each of these areas, questions address current symptom 
presentation, and those present as a child (ages 5 to 12). Akin to the gold standard in clinical 
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practice - the CAADID - the DIVA 2.0 uses the symptoms of ADHD as described in DSM-IV (American 
Psychiatric Association, 2000). Adaptation to the current DSM-5 only required changing the age of 
symptom onset criterion. Participants are subsequently asked if problems with I/A and H/I have 
interfered with five different areas of their lives: work or education, relationships and family, social 
contacts, free time and hobbies and self-confidence/self-image. The DIVA 2.0 is very frequently 
used, and has been recently employed in clinical settings (Deberdt et al., 2015) and in police 
custody (Young et al., 2013).  
 
Combining information gathered from the DIVA 2.0 allows for a diagnosis of ADHD to be made. 
Individuals aged 17 and older with 5 or more symptoms in the inattention domain plus 5 or more 
symptoms in the hyperactivity/impulsivity domain are categorised as having a combined 
presentation, whereas individuals reaching the threshold of 5 or more symptoms for either the 
inattentive or hyperactive/impulsive domain alone are categorised as predominantly inattentive or 
predominantly hyperactive/impulsive respectively. For the purposes of the study the ADHD 
classification grouped the primary inattentive, primary impulsive and combined types into the 
ADHD group, and those who not pass the diagnostic threshold as the non-ADHD group.   
 
2.2.3 Learning Disability Screening Questionnaire (LDSQ) (McKenzie et al., 2012; McKenzie et al., 
2015).  
The LDSQ questionnaire rates an individual based on seven items that examine intellectual skills 
(e.g. “can the person read and write”) and functional skills (e.g. “can the person live 
independently”). A higher score (range 0 to 7) indicates lower likelihood of intellectual disability. 
Scores are converted to a percentage score to account for non-applicability or non-responses, and 
are then compared with a percentage cut-off, as described in the manual. The LDSQ has been 
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reported to have good convergent validity when compared with Wechsler IQ scores (McKenzie et 
al., 2015), with over 80% specificity and sensitivity, and has been validated for use in forensic 
settings where it is also found to have acceptable psychometric properties (McKenzie et al., 2012). 
2.2.4 Brief Symptom Inventory (BSI) 
The Brief Symptom Inventory (BSI) is a brief psychological self-report scale(Derogatis and 
Melisaratos, 1983; Valera et al., 2015). The BSI was developed based on its parent instrument, the 
SCL-90-R, and both test-retest and internal consistency reliabilities are shown to be very good for 
its primary symptom dimensions. The BSI has 9 subscales (Somatization, obsession-compulsion, 
interpersonal sensitivity, depression, anxiety, hostility, Phobic anxiety, Paranoid ideation and 
Psychoticism), and 3 composite measures (Global Severity Index, Positive Symptom Distress Index, 
and Positive Symptom Total). Reliability and validity of the Brief Symptom Inventory have been 
readily documented. 
  
2.2.5 Disruptive Behavioural Social Problems (Young et al., 2003) 
The DBSP measure is an informant-rated 14-item questionnaire that investigates the levels of 
disruptive behaviour and social problems displayed by an individual over a set time-frame. The 
measure provides three scores: a total score, a disruptive behaviour score, and a 
social/psychological problems score. A higher score on each indicates a larger degree of problems.  
The internal consistency for both the disruptive behaviour and social/psychological problem scales 
are high, with alphas of 0.92 and 0.84 respectively (Young et al., 2003). Informants, whom in this 
study consisted of prison officers, are asked to answer questions using a 7-point rating scale to 
display agreement, in which 1="Not at all" and 7="Very Much So". For the purposes of this study, 
prison officers were asked to consider inmates' behaviour over the past 4 weeks. Questions that 
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load onto the disruptive behaviour score include "Has the person sought attention from staff?", 
whilst questions contributing to the social/psychological problems score include "Have you found it 
easy to establish good rapport with this person?".  
 
2.2.6 Maudsley Violence Questionnaire (MVQ) 
The Maudsley Violence Questionnaire (MVQ) (Walker, 2005) is a 56-item true/false questionnaire 
with a score range of 0-56. The MVQ examines cognitive style in relation to violence attitudes and is 
designed for use across a spectrum of violent offenders and non-violent individuals. The MVQ is the 
only measure of violent thoughts that has been factor analysed using a large, normally distributed 
sample (Walker, 2005; Walker and Bowes, 2013). Following factor analysis the 56 items can be 
stratified into two factors: 1) Machismo – endorsing stereotypical expectations of men as strong 
and tough (42 items), and 2) Acceptance – accepting and enjoying violent behaviour (14 items). 
Higher scores on these subscales indicate higher frequency of each specific trait.  
 
2.3 Procedure 
The current study collected data over an 18-month period between 2011– 2013, and adopts a 
cross-sectional design. Potential participants indicated interest in participation to the research 
team, via the prison staff. Recruitment was supplemented by posters and flyers placed on ward 
notice boards and at reception, and potential participants also indicated interest to the research 
team via prison staff. A member of the research team met with the participant for the initial 
meeting and an information sheet was provided for the individual to read. It was reinforced that 
participation would be confidential and on a voluntary basis, that they had the option to withdraw 
at any stage without having to provide an explanation, and that there were no expected risks from 
participation.  
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The procedure of the original study was reviewed and ethically approved by the Scottish Prison 
Service Research Access and Ethics Committee (No. 7/13/10/10). Further details of the study 
procedures have been published elsewhere (Young et al., 2016).  
 
2.4 Statistical Analysis 
Frequencies were reported for all categorical variables, and means with their standard deviations 
for continuous descriptive variables. 
 
In order to establish independence in the proportions of the observations of all binary and 
categorical variables we used Chi-square (χ2) tests. To examine potential differences in the mean of 
demographic or scale scores we used student t-tests. Adjusted linear regression models were fitted 
using ADHD, ASD and ID as the exposures on BSI symptoms as outcomes. Additivity between the 
ND was examined by creating combined (2*2) categories of the different combinations of ND, 
regressing the categories on DBSP, BSI and MVQ scores, and then contrasting their estimated 
parameters. All analyses were performed using Stata version 13 (StataCorp., 2013). 
 
3. Results 
3.1 Prevalence and comorbidities 
ADHD was assessed via clinical diagnostic interview. ASD and ID were each examined using 
validated screening tools. The percentage of inmates in the sample who met criteria for any ND was 
33% (Table 1). The proportions in this sample were 24.6% for ADHD (n=96), 8.5% (n=33) for ASD 
and 9% (n=35) for ID. Amongst those with ADHD, 21.9% (n=21) also screened positive for ASD (p 
<0.001), and 14.6% screened positive for ID (p <0.05). Only 5 inmates screened positive for ASD and 
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ID (not significant). Approximately 63% with ASD, and 40% of inmates with ID, met criteria for 
ADHD, respectively.  
 
-Insert Table 1 here- 
 
3.2 Behavioural disturbance and attitudes toward violence 
Table 2 shows the associations between the different ND (ADHD, ASD, ID) evaluated in the study 
with respect to disruptive behaviours (DBSP) and attitudes toward violence (MVQ). Participants 
with ADHD had significantly higher scores on the disruptive behaviours, but not on the 
social/psychological functioning dimension of the DBSP scale, compared to those without ADHD. 
Inmates with ID had significantly higher scores on both DBSP subscales compared to those without 
ID. Those with ASD did not have higher scores on either, compared to those without ASD. 
 
Both ADHD and ID had significantly higher scores on machismo and acceptance of violence attitudes 
of the MVQ, compared to those who did not screen positive for ADHD and ID, respectively. Those 
with ASD only displayed significantly higher scores on the machismo subscale compared to those 
inmates without ASD. 
 
-Insert Table 2 here- 
3.3 ND and psychiatric symptoms (BSI) 
Primary Axis I symptom categories measured by the BSI were contrasted by the different types of 
ND. All clinical symptom means were significantly higher in the ADHD and ASD groups compared 
with those without these disorders. Those with ID had significantly higher scores on the 
Interpersonal-sensitivity and Paranoid ideation BSI subscales. After fitting multivariate models 
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including all three ND and every other BSI subscale, only the Obsession-Compulsion and the 
Psychotic symptom scales were associated with ADHD. Only Interpersonal-sensitivity was 
associated with ID and ASD in the multivariate model (Table 3).  
 
-Insert Table 3 here- 
3.4 Additive effects of ND 
We contrasted groups of combined/co-occurring ND with those of individual ADHD, ASD or ID on 
composite psychiatric symptoms (BSI), disruptive behaviours (DBSP) and on attitudes toward 
violence (MVQ). For these analyses, we selected the ND categories based on whether they had 
been significantly associated in our previous univariate analyses; therefore we separately examined 
the joint contributions of ADHD with ASD (ADHD/ASD) and with ID (ADHD/ID). The combined 
ADHD/ASD group had significantly higher scores on global severity symptoms and higher positive 
endorsement of symptoms (BSI), than either ADHD or ASD. The combined ADHD/ASD had lesser 
scores of machismo and acceptance of violence attitudes (MVQ) than the ADHD-only group. 
Meanwhile, the combined ADHD/ID group had significantly higher scores of behavioural 
disturbance and acceptance of violence than the ADHD-only group (Table 4).  
 
-Insert Table 4 here- 
 
4. Discussion 
Prevalence and associations between the different neurodevelopmental disorders (ND) 
have been documented in the community and in clinical samples. These are suspected to be 
over-represented in correctional services. The associations between ND and institutional 
behavioural and psychiatric correlates remain understudied and poorly understood. In the 
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present study we set out to examine the proportion of cases with ADHD, ID, ASD and 
general ND among UK prison inmates, and their rates of co-existence. Furthermore, we 
estimated associations with disruptive behaviours in prison, attitudes toward violence and 
with psychiatric symptoms, and whether comorbidity between the different ND conferred 
additional burden in the examined outcomes. 
 
Our findings show a high proportion (diagnostic for ADHD, screen-based for ASD and ID) of ND: 
ADHD 25%, ASD 9% and ID 9%. The combined proportion for all ND was 33%. Among this sample of 
inmates, ND demonstrate to be significantly co-occurring with ADHD. For instance, 63% of all who 
screened positive for ASD and 40% of those with ID, met criteria for ADHD. Estimates of the 
different ND in the present sample are disproportionately higher than most population estimates. A 
recent prison study reported similar estimates based on a UK correctional sample. Their study 
identified 36% prisoners who screened positive for one or more type of ND (McCarthy et al., 2016). 
However in our larger sample we also employed full diagnostic criteria for ADHD. Meanwhile, with 
the caveat that studies addressing ASD in prison have all sorts of methodological differences and 
limitations, our present estimate of 9% falls within recent estimates reported in the literature on 
prisoners. For instance, Billstedt et al. (2017) reported ASD rates at 10%, Barendregt et al. (2015) at 
the higher end with 24%, whilst Cheely et al. (2012) at about 5%. We purposefully employed a 
lower threshold for ASD screening recommended by its authors (Baron-Cohen et al., 2001) in order 
to attain maximum power to detect effects, and found a rate considerably higher than population 
(1%) and prison estimates.  
 
Our reported association between ADHD and ASD is consistent with the conceptual 
developmental link between them. For instance, a Latent Class Analysis study provided 
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evidence that autism symptoms are present in ADHD and may indicate index subtypes of 
ADHD (Mulligan et al., 2009). They also reported that ADHD represents a familial trait 
associated with increased neurodevelopmental and oppositional/conduct disorders. 
Meanwhile, the finding that ASD and ID were not associated in our own sample was 
unexpected and runs counter to estimates of this comorbidity between 20-30% 
(Underwood et al., 2013). Only five inmates screened positive for both ASD and ID strongly 
implying there may have been insufficient power to detect true effects, and the presence of 
false negatives. 
 
Individuals with both ADHD and ASD had significantly higher scores on all psychiatric symptom 
subscales. These results parallel patterns of high comorbidity amongst prison inmates with ADHD 
(Young et al., 2015b) and individuals in the general population (Biederman et al., 2006). ASD were 
highly comorbid with ADHD, and our findings show that coexistence conferred additive 
vulnerability for suffering general psychiatric symptoms. This represents a novel and remarkable 
finding amongst inmates, whilst also consistent with recent reports of poorer mental health 
outcomes and distress for those with comorbid ADHD and ASD, who demonstrated persistent 
psychiatric symptoms after follow-up (Simonoff et al., 2013).  
 
Meanwhile, adjusting models for all symptoms combined allow to examine direct associations and 
highlight those that are most likely to be of clinical significance. Obsessive/compulsive symptoms 
had the more robust association with ADHD. This association is likely to be explained by core 
anxiety, which underlies Obsessive-Compulsive Disorder and is highly comorbid with ADHD. 
Moreover, recent studies show evidence of shared variance and common neurobiological findings 
between ADHD and compulsive behaviours (Brown et al., 2014). Meanwhile, observed associations 
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with psychotic symptoms warrant further investigation and, given the prison context and the all-
male sample, may suggest links with personality pathology, including paranoid and antisocial. 
 
Inmates with ADHD in this sample were also significantly more likely to endorse positive attitudes 
towards violence. Additionally, scores for those with coexisting ADHD/ID showed additivity in 
relation to behavioural disturbance and violent attitudes. There are several reports on the role of 
low IQ and ID in association with violence and behavioural problems (Moffitt et al. 2004), and in our 
sample ID seems to combine with ADHD for an increased effect size. Meanwhile, our results show 
evidence of lesser attitudes toward violence in offenders with both ADHD/ASD. Previous research 
has indicated ADHD is associated with critical incidents (Young et al., 2009), attitudes toward 
violence (Warnock-Parkes et al., 2008) and violence perpetration (Gonzalez et al., 2016), whereas 
for ASD this is less known and understudied.  
 
4.1 Limitations 
The findings of the study may not be generalizable beyond the prison population. Besides ADHD, 
proportions of the other ND were derived from screening instruments. It is likely that these screens 
resulted in a number of false positives, a problem with self-report questionnaires in general. For 
instance, the AQ is not designed to be diagnostic, but aims to identify individuals that present with 
high levels of autistic traits and for whom further in-depth investigations should be made. Although 
designed based on a strong conceptual theory of autism, and it is recommended in the UK NICE 
guidelines (NICE, 2014), some have cast doubt on its validity (Ashwood et al., 2016). An ADHD 
screen, by contrast, has been empirically derived for an offender population, which is likely to 
prove useful to screen for the condition in this setting (Ashwood et al., 2016). Age is inversely 
associated with age in the present sample and may have played a role in associations with other ND 
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or correlates. Although statistically significant, some of the effect sizes derived from our analyses 
on attitudes toward violence and behavioural disturbance had relatively small effect sizes (~0.30) 
and would benefit from replication in further studies. Methodological inconsistencies across studies 
of ND in prison have been highlighted (King and Murphy, 2014). A general disadvantage of most 
studies was their samples being too small. In the present study we based our findings on a well-
sampled prison study, used diagnostic interviews by trained staff for DIVA 2.0 and accounted for 
comorbidity with other common mental health disorders. Lastly, the cross-sectional nature of the 
design limits any conclusions regarding causality between ND and all outcomes studied.  
 
4.2 Conclusions and implications 
Our findings show the extent of ND in prison, their inter-relations and associations with further 
mental health problems. These confirmed previous findings from community samples of high 
comorbidity between these disorders. Our findings revealed increased risk for psychiatric 
vulnerability when ADHD and ASD co-occur, whilst a combination of ADHD/ID increases the 
likelihood for behavioural disturbance and violent attitudes.  Vulnerabilities conferred by ADHD in 
the criminal justice system should be addressed via interventions and preventative strategies. 
There is a pressing need for resources to be in in place and for staff to be trained in the 
management and identification of prison inmates with ND in correctional services.  
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Table 1. Proportion and co-occurrence of neurodevelopmental disorders (ND) 
in prison: ADHD, ASD and ID (N = 387) 
 Neurodevelopmental disorder (n = 128, 32.9%) 
 ADHD (n %) ASD (n %) ID (n %) 
ND  96 (24.6) 33 (8.5) 35 (9.0) 
ASD† 21 (63.6)*** - 5 (15.2) 
ID† 14 (40.0)* 5 (14.3) - 
ADHD†  - 21 (21.9)*** 14 (14.6)* 
Abbreviations: ND – Neurodevelopmental disorders, ADHD – Attention deficit / 
hyperactivity disorder, ASD – Autism Spectrum Disorder, ID – Intellectual 
disability 
†All row percentages 
*p<0.05, **p<0.01, ***p<0.001 
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Highlights 
 There were exceedingly high prevalence rates for ADHD (25%), ASD (9%) and ID (9%), and all 
neurodevelopmental disorders combined (32%) in prison. 
 63% of all who screened positive for ASD, and 40% of those with ID also met diagnostic criteria for 
ADHD 
 Inmates with combined ADHD/ASD had a significantly higher severity profile of psychiatric 
symptoms than either ADHD or ASD-only 
 Those with combined ADHD/ID had significantly higher levels of behavioural disturbance in prison 
 
 
